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The ZEUS Detector

¢ Calorimeter (CAL):
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— Energy resolution: - = 00" — .
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— Energy scale uncertainty: +3%

o Central tracking detector (CTD):

— Angular acceptance: 15° < f < 1647
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Kinematic Reconstruction
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Resolution of the Corrected zp,

© 0.5F
0.3}
0.2
0.1F

0F

0 0.4
0.35
0.3 E
0.25 &
02 F
0.15 |
0.1k
LT e o e e S W W
0 o 0T OIS s 0 08 0

y

Ipa — X

g,y — RMS of
T
Effects of ISR are included.




Data Selection

§ Efficicucies arc evaluated using NC MC events

with Q2. > 5000 GeV

L
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Efficiency

Vertex found

Zotx| < 50em

A0GeV < I —pz <0GV

(lower cut rejects photoproduction or hard ISR

100.0 %
9’19 (,5%

02.0%

 Positron with E! > 20 GeV identified in CAL
Positron isolation EF=0% < 5GeV

[f6, > 17.2°:

track-cluster match (DCA < 10 ¢m)
6 <17

> 30GV

E —~pz; > 44 GeV

(tighter Photoproduction rejection)

 Reject events with 2 isolated em. clusters

(Compton rejection)

89.4 %:

87.2 %
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Data/MC Comparison for Final-State Positron
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Ypa

Final Data Sample

The final sample consists of 191 events

ZEUS 1994-1996
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ZEUS 1994-1996 Selected Events
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ZEUS DGLAP Fit to SLAC, BCDMS, and NMC Data

ey = FQFoNk g Y

[1=SLAC O = BCDMS @ = NMC

T X=0.18 {x 7.5)

X=0.225 (x 4.2)
X—0.275 (x2.6)
T X=0.35 {(x 1.7}
CX=0.45  (x 1.2)

¥—0.55 (= 1.1)
10 x=0.65 (x1.2)
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Frror Bands include:
— SLAC. BCDMS. NMC statistical and systematic crrors
— the effect of varying o, between 0.112 and 0.122

NC DIS cross seetion predictions at high @, @7
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§ acetrate to & 6.0 '




Struciure Functions 6.5%

Uncertainties from structure function fit;

Fixed target cxperimental uncertainties — £6.2%

0.112 < e, < 0.122 +1.9%
cchesis on SF uncertainties include:

10% < strange fraction < 30% stuall

Uncertainties in charm evolution < 0.5

GRV9Y4. MRSA. CTEQ3 comparison £2.0%

GRV94 NLO versus LO +1.0%

High z gluon (CDF mspired, CTEQ4 HJ) +1.9%

Luminosity uncertainty 2.3%
Flectroweak parameters 0.25%
Radiative corrections 2%

Evaluated with HERACLES and HECTOR
[SR E. spectrum in LUMI monitor agrees well with MC.



Detector simulation 4 4%
me 200 Yy > 0.2

. . 4 = T for g > 0.5
Effects included: o

e variation of £3% in the FCAL, BCAL encrgy scales
o sniearing of the electron scattering angle (5 mrad )
e variation in the electron finding cfficiency

— variation of HAC fraction of electron candidate
— vaniation of lateral energy profiles of the electron
— variation of non—electron energy in the cone

— vatiation of track—cluster matching angles

— variation of track momentim resolution

Summary of systematic errors in SM predictions

for > 0.55 and y > 0.25

Structure Functions 5.5V
Luminosity measurciient 2.3%
Electroweak paramcters 0.25%
Radiative corrections 2%

| Detector simulation 4.4%




Initial State Radiation and Kinematic Reconstruction

Duitind Draie Radiation {1550

e mostlv collinear with ¢ beam
o ca escape detection
o cffectively reduces E,
¢ ovents with ISE photons with
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Initial State Radiation and Kinematic Reconstruction

Possible mnfluence of hard ISR on event reconstruction
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oY ) ; : 57 Aiviy £ ‘2
e Sclect NC events with €7, > 400GeV® and the cnergy

measured in the photon calorimeter of the hunimosity mon-

tor Ao~ o 1.2 GeV (460 events out of 5630).

o Subtract rate of random breinsstrahlung contneidences using
cvents in which the positron is tagged in the 44 m (I3, < 6 GeV)
or 35 m (E. = 7 — 25 GeV) calorimeters.

The resulilng AL spectrum agrees well with the MO prediction.
with 88 == 24 ovents measured and 100 expected i the range
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Backgrounds

Prompt Photon Production:

(goes down beampipe)

?}

Pliotoproduction of Dijots

Jet
P
Direct Photoproduction

v can have large energy, and

Pr. Mostly a l.w kgl(mml

for 0. < 17.2° where no track

18 required.

p
Resolved Photoproduction

Background when jot satishes
electron requircnients

QELD Compton

e, v can be produced with
farge transverse momnentum



Backgrounds — continued

Dilepton Photoprodaction:

€ e
%Li———-——f [ can have large Pr.

/ Background it e or |
f 3‘; misidentified
%

Woak Roson Produaction:

(2ocs down beampipe)
Can produce e with
W= ev  Jage transverse momentuin

Z — et

Expected cross sections for backg lountls
(< indicates 90% confidence level upper limit)
Background Cross section |t

Process x> 04D x> .05
vp —= v.X 0.28 (.28
yp — dijets < 1.8 < 1.8
ep — eyX < 0.2 < 0.2
Y =7 194 < 0.1 < 0.1
W — ev < 0.0 < (1.5
L3S (65 Lo
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Significance Analysis

Excess in z
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Excess in z — continued

il
10 3 =
10
10
10
}'0— k5 : i - -
10 10 10 10 10

Minimal Poisson probabilities of the

2,4 distributions for different, yp,, cuts

| yoa tange | P2, 0] x5y | Nows| 10 | Povt (0]
thon o U 1.61 0.708] 4 10.95 16.0
T L A 2.07 0.708] 2 10.25 23.0
0.60 05601 4 071 | 7.0

3.38 0.7081 1 (0.034| 26.6
1.32 0.069 | 2 |0.17 12.7
0.96 0.708 1 1 [0.010 9.5
0.50 0.708 | 1 ]0.005 5.0
Pom(x),,) = the minimal probability
xr, = the value of xpy where it oconrs
Ny — number of events observed with wpy > 2,

- - -t i : T+ nf et Rtis . ¥
1 = expected munber of events with zpy > ),

Pgy = prob. that a simulated experiient yields a

lower Py (], ) than observed
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2—Dimensional Likelithood Test

e Divide z-y plane into 10 x 10 gnid

e Assign Poisson probability to i bin
-‘Ni! 1e; = Number expected

P = ¢

o Form likelihood over a subset of bins R

L =1lier P;

e Evaluate the significance by performing
many Monte Carlo experiments

m) , ; .
Lp=1cr 'PZ( | for ™ experiment

e Significance = Probability (L < LR
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2-Dimensional Likelihood Test — continued
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2—Dimensional Likelihood Test — - continued

[ikelihood Distributions
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1. We have searched for deviations from Standard Model expectations m
¢’ — ¢X scattering at high * and high .

e 1l Nentral Current DIS cross section predictions are known to an
aceuracy at the level of 64

e The events are experinmentally very elean. There are no significant
hackegronnds.

2. In a sample with integrated luminosity 20.1 b7 we find:

7 events with (J° = 35000 GV~ where only 3145 -+ 0.015 are
oxpecied. corresponding o a Polsson probability of 0.96 440

3 oevents for (o > .05y > 0.20 ) where only 0.0 = .08 are

expected, corresponding to a Poisson probability of 1.4

An analvsis using a large ensemble of simulated Standard Model ex-
periments indicates that statistical fluctuations at these levels would
oecur

at some Q7 for (% > 5000 GeV?) in 6 4 of all experintents:

. - I - o T e e i S .
ar some r for (y > 0.25,Q° > 5000 GeV=) in 7.6 % of all experi-
mernts,

3. A likelihood analysis sensitive to the event distribution in (. y) gives
prohahilities of

.72 % for the events in the region (o > 0050 ¢y > 0,20 ).
5002 % for the events in the region (o > .05, 4 > .00 ) o g

the repion (@ > 0530 ¢ > 0.20 ). Indicating that the data are n
s00d agreemernt with Standard Model expectations at lower @ and
Q7.

4 The offect is partieniah interost g Deoanse 10 oecis i agy wiexplored

R alic iREIot.




